The PKR kinase promoter binds both Sp1 and Sp3, but only Sp3 functions as part of the interferon-inducible complex with ISGF-3 proteins.
The protein kinase regulated by RNA (PKR) is an important mediator of the antiviral and antiproliferative actions of interferon (IFN). The promoter of the PKR gene contains a novel 15-bp element designated KCS that is required for both basal and IFN-inducible transcription, with KCS function dependent upon both position and orientation relative to the ISRE element. Novel inducible protein complexes (iKIBP1, iKIBP2) that require both the KCS and the ISRE element sequences for their formation have been identified and characterized. Transcription factors Sp1 and Sp3 were found to be KCS-binding proteins by electrophoretic mobility shift analyses (EMSA) and Sepharose bead-KCS oligonucleotide pull-down assays. However, only Sp3 but not Sp1 was a constituent of the inducible iKIBP complexes. EMSA also identified STAT1, STAT2, and IRF-9 as components of the iKIBP complexes, indicating that ISGF-3 participates in iKIBP complex formation. Proteins bound at the KCS element in the absence of ISRE were able to recruit both STAT1 and STAT2 to the KCS element; recruitment was dependent upon IFN-alpha treatment. Chromatin immunoprecipitation assays revealed that the binding of Sp3, similar to STAT1 and STAT2, at the PKR promoter in vivo was IFN-dependent, but that Sp1 binding was not dependent upon IFN treatment. These results, taken together, strongly suggest a role for Sp1 in basal and Sp3 in inducible transcription of PKR and that a potential function of the KCS element is to facilitate the recruitment of ISGF-3 complex components to the PKR promoter to stimulate transcription.